Chronic colchicine administration attenuates cardiac hypertrophy in spontaneously hypertensive rats.
To determine whether the long-term inhibition of microtubule integrity in vivo by colchicine could attenuate the development of cardiac hypertrophy, we studied five groups of rats: Wistar-Kyoto rats receiving saline for 4 weeks (WKYsaline); WKY receiving colchicine, which depolymerizes microtubules (WKYcolchicine); spontaneously hypertensive rats receiving saline (SHRsaline); SHRs receiving colchicine (SHRcolchicine); and SHRs receiving lumicolchicine, an inactive stereoisomer of colchicine (SHRlumicolchicine). Seven-week-old animals were administered drugs or control substances via alternate day intraperitoneal injection for a period of 4 weeks. Dosage was gradually increased from 0.6 to 1.0 mg/kg to avoid drug toxicity. Depolymerization of myocardial microtubules by the in vivo administration of colchicine into the rats was confirmed by both Western blot analysis and immunofluorescence of tubulin protein in the hearts. Body weight (BW) was lower, while systolic blood pressure was significantly elevated in SHRs vs the WKY rats. No significant difference was found in either of these parameters between the control or treatment groups of each strain. Left ventricular (LV) weight-to-BW ratio was elevated and showed significant increases in the SHRs as compared to WKY animals, indicative of cardiac hypertrophy. When the SHRs were treated with colchicine but not vehicle or lumicolchicine, LV/BW was similar to the WKY. Changes of myocyte cross-sectional area determined using LV mid-free wall specimens were concordant with the LV/BW data. No significant changes were found in collagen volume fraction between groups. Thus the inhibition of microtubule polymerization abolished the progression of cardiac myocyte hypertrophy in SHRs independently of blood pressure.